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S U M M A R Y
Sparganosis is an infection of humans and animals caused by the plerocercoid larvae (spargana) of
various diphyllobothroid tapeworms belonging to the genus Spirometra. Sparganosis has been reported
sporadically around the world, and a higher prevalence of the disease occurs in several Asian countries,
including South Korea, Japan, Thailand, and China. To date, a total of more than 1000 cases of human
sparganosis have been reported in 25 provinces in mainland China. Sparganosis is emerging inmainland
China because of food consumption habits and the unusual practice of treating wounds or other lesions
with poultices of frog or snake ﬂesh. This article reviews the current status of sparganosis in mainland
China. Increased public awareness about the risks associated with eating raw food and strengthened
food safety measures are needed.
 2010 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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Sparganosis is an infection of humans and animals caused by
the plerocercoid larvae (spargana) of various diphyllobothroid
tapeworms belonging to the genus Spirometra. Spargana live in
frogs and snakes who serve as the second intermediate hosts of
Spirometra, but they can also infect humans, pigs, rodents, and
birds who serve as the second intermediate hosts or paratenic
hosts.1,2 Carnivores such as dogs and cats serve as the ﬁnal hosts of
Spirometra, which parasitize in their small intestines.
Humans become infected with spargana by drinking water
contaminated with procercoid-infected copepods, ingesting
undercooked meat of frogs or snakes infected with spargana, or
by placing poultices of frog or snake ﬂesh or skin on the eyes or
open wounds and other lesions. In humans, spargana invade the
brain, eyes, spinal cord, breast, and subcutaneous tissues, resulting
in local tissue damage, blindness, paralysis, and even death, and
are a major threat to human health.
Sparganosis has been reported sporadically around the world,
and a higher prevalence of the disease occurs in several Asian
countries, including South Korea, Japan, Thailand, and China.3–5
The ﬁrst case of human sparganosis was reported in 1882 in
Xiamen of Fujian Province, China,6 and to date a total of more than* Corresponding author. Tel.: +86 931 8342837; fax: +86 931 8340977.
E-mail address: xingquanzhu1@hotmail.com (X.-Q. Zhu).
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doi:10.1016/j.ijid.2010.10.0011000 cases of human sparganosis have been reported in 25
provinces in mainland China.6–8 Our aim was to brieﬂy review
human sparganosis and its epidemiology in China, and make some
suggestions for preventing and controlling this disease.
2. Sparganosis in mainland China
In China, human sparganosis has occurred sporadically, and the
majority of cases have been reported from southern provinces,
such as Guangdong, Guangxi, Fujian, and Hunan.We reviewed 110
articles (not listed in the cited references) published in the Chinese
language from January 2000 to September 2010 and found a total
of 164 recorded cases of human sparganosis, mainly from the
provinces of Guangdong, Henan, Fujian, Hunan, Guangxi, and
Hubei (Table 1).
Cerebrospinal sparganosis, which is the most harmful form of
the disease in humans and can cause epilepsy, convulsions, or even
paralysis, accounted for 25.6% of these cases (42/164). Twenty-one
cases (12.8%) were in the eyes and 43 cases (26.2%) were in the
breast and abdomen (Table 1). Cases caused by the unusual
swallowing of live tadpoles were relatively frequent, with 20 cases
reported in Henan Province in 2006–2008 and nine cases reported
in Guangdong in 2000–2002.9,10 In addition to the brain and spine,
spargana can live in any location within the human body after
entry through broken skin or the mouth, including the eyes, face,
neck, limbs, subcutaneous tissues of breast and abdomen, liver,
lungs, and kidney.10–12ses. Published by Elsevier Ltd. All rights reserved.
Table 2
Prevalence of sparganum infection in frogs in mainland China
Province Species of frog Prevalence % (No. positive/No. exam
Guangdong Rana tigrinaa 66.5 (850/1279)
Rana tigrina 37.3 (465/1246)
Rana tigrina 58.4 (156/267)
Rana tigrina 17.3 (17/98)
Rana nigromaculatab 30.0 (107/357)
Guangxi Rana nigromaculata 77.6 (59/76)
Rana nigromaculata 71.4 (60/84)
Fujian Rana limnocharisc 41.0 (25/61)
Zhejiang Unknown 8.5 (12/141)
Unknown 17.5 (40/228)
Unknown 34.8 (169/485)
Unknown 31.1 (209/671)
Rana plancyid 15.9 (28/176)
Henan Rana limnocharis 44.4 (12/27)
Bufo gargarizanse 50 (3/6)
Rana nigromaculata 90.9 (10/11)
Tadpoles 7.8 (24/308)
Rana limnocharis 43.8 (14/32)
Rana nigromaculata 34.8 (103/296)
Tadpoles 16.8 (75/446)
Anhui Unknown 8.1 (404/4986)
Guizhou Rana nigromaculata 15.2 (123/810)
Rana nigromaculata 18.0 (882/4888)
Rana nigromaculata 16.0 (131/818)
Sichuan Rana nigromaculata 18.2 (60/329)
Rana guentherif 13.2 (5/38)
Rana limnocharis 75 (3/4)
Paa yunnanensisg 3.2 (2/63)
a Common name, tiger frog.
b Common name, black-spotted pond frog.
c Common name, rice frog.
d Common name, green pond-frog.
e Common name, toad.
f Common name, Guenther’s frog.
g Common name, bi-lump spined-breasted frog.
Table 1
Reported cases of human sparganosis from the different provinces of mainland
China since 2000a
Province Brain
and
spine
Eye Face
and
neck
Breast
and
abdomen
Limbs Other
positions
Total
Guangdong 10 1 3 7 4 0 25
Henan 2 0 0 12 0 10 24
Fujian 2 8 4 1 2 1 18
Hunan 3 3 2 2 3 1 14
Guangxi 2 1 1 1 0 3 8
Hubei 5 1 0 2 0 0 8
Jilin 0 0 0 4 1 2 7
Anhui 4 0 1 0 1 1 7
Jiangxi 4 0 2 0 0 1 7
Shanghai 3 0 0 1 0 2 6
Zhejiang 1 3 0 1 0 0 5
Guizhou 0 0 1 3 1 0 5
Jiangsu 2 0 1 0 0 1 4
Liaoning 1 0 0 3 0 0 4
Qinghai 0 0 0 0 0 3 3
Yunnan 0 0 0 1 1 1 3
Chongqing 0 2 0 1 0 0 3
Hebei 1 0 0 1 0 1 3
Heilongjiang 0 0 0 2 0 0 2
Beijing 0 0 1 0 1 0 2
Hainan 0 2 0 0 0 0 2
Sichuan 1 0 1 0 0 0 2
Gansu 0 0 0 1 0 0 1
Shandong 1 0 0 0 0 0 1
Total 42 21 17 43 14 27 164
a Data were extracted from 110 articles published in Chinese journals from
January 2000 to September 2010. Full reference details are available from the
corresponding author upon request.
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and health practices, such as drinking unboiled water contami-
nated by Cyclops infected with procercoids, eating undercooked
frog or snake ﬂesh, swallowing snake sacs or even live tadpoles to
reduce fever, and applying frog skin to the eyes, carbuncle sores, or
open wounds for treatment.13–17 Of the 164 cases, the youngest
infectedwith sparganawas only 18months old, and the oldest was
aged 80 years.14,17
The tapeworms of Spirometra species need three hosts in their
life cycle. Dogs and cats serve as the important ﬁnal hosts, Cyclops
serve as ﬁrst intermediate hosts (infected with procercoids), and
frogs are the main second intermediate hosts (infected with
plerocercoids (spargana)). Epidemiological investigations have
found that spargana infections in frogs are very common in China.
In our investigation, the prevalence in frogs was on average 22.2%,
ranging from 3.2% to 90.9% (Table 2).13,18–35 Infections with
spargana inwild animals such as snakes, birds, and rodents, as well
as in domestic animals such as pigs, chickens, and ducks have been
recorded in China.18,36–39
3. Suggested control strategies and measures
Sparganosis is an important foodborne parasitic zoonosis. Dogs,
cats, and frogs play important roles in the prevalence of the
disease. Investigations have found that the prevalence of spargana
in frogs is very high, especially in wild frogs. Human infection with
spargana in China is related to poor food and health practices, such
as eating raw or undercooked meat of second intermediate or
paratenic hosts (e.g., frogs and snakes infectedwith plerocercoids),
the unusual practice of placing poultices of frog or snake ﬂesh or
skin on open wounds or other lesions, and the swallowing of live
tadpoles or the raw snake biliary sac to treat certain diseases.ined) Average number of spargana (range) Reference
3.26 (1–15) Qi et al., 200819
1.40 (1–13) Zhang et al., 200320
5.40 (1–58) Wu et al., 199721
3.5 (1–26) Li et al., 200922
6.09 (1–41) Li et al., 200922
7.20 (1–35) Xie et al., 200323
5.80 (1–31) Xie et al., 200424
2.52 (1–7) Wu and Lin, 200125
5.83 (1–22) Ye et al., 200326
5.13 (1–48) Ye et al., 200527
7.75 (1–60) Zhu et al., 200828
1.41 (1–60) Xu et al., 200929
- Chen et al., 200930
3 (1–10) Lin et al., 200813
Lin et al., 200813
Lin et al., 200813
4.45 (1–14) Lin et al., 200813
6.93 Lin et al., 201031
Lin et al., 201031
1.97(1–14) Lin et al., 201031
6.06 (1–31) Zhu and Xu, 200632
2.68 (1–23) Chen et al., 200733
2.64 (1–41) Jiang et al., 200834
3.44 (1–131) Mao et al., 200935
2.16 (1–9) Zhang, 200218
2.80 (1–8) Zhang, 200218
1.33 (1–2) Zhang, 200218
5 (1–9) Zhang, 200218
M.-W. Li et al. / International Journal of Infectious Diseases 15 (2011) e154–e156e156Due to the constant occurrence of sparganosis in China, we
propose the following measures for preventing and controlling the
disease. First, food safety and methods of preventing this disease
must be emphasized and improved. People should be told to avoid
eating raw frog or snake ﬂesh and to change habits such as treating
sores or open wounds using frog ﬂesh or skin. Second, the illegal
killing andmarketing ofwild frogs and snakes should be prohibited
in order to protect the ecological environment. Governments
should make a concentrated effort to reduce the sale and hunting
of all wildlife. Third, cestodiasis in animals such as dogs and cats,
which serve as the ﬁnal hosts, should be regularly treated and
prevented to eliminate the infectious source.
In conclusion, the key to preventing human sparganosis is to
cease the consumption of raw or undercooked frog and snake ﬂesh,
the drinking of contaminatedwater, and the application of raw frog
ﬂesh or skin to open wounds.
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